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@ Electrostatic air filter. 

@ An electrostatic air fOter has an insulating plastics frame (20) supporting an Inner wire niesh screen 
{22), a pair of disposable fibreglass fDter pads (32, 34) and a pair of outer wire mesh screens (26, 28) 
hinged to frame (20). The franie (20) supports the inner screen (22) so as to channel all the air flow 
through the fSter through the inner screen (22). Co-extensive outer screens provide a nK>re even electric 
field over the fibre pads (32, 34). The fflter consequentiy can operate at nearer optimum efficiency with 
reduced lealcage of the air flow through regions of ttie fibre pads (32, 34) exposed to a sub-optimum 
electric field. The inner screen may comprise a sheet of polyester impregnated witti carbon. 
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This invention relates to a filter for f Otering air of 
the type which includes an electrically conductive In- 
ner screen, a pair of electrically conductive outer 
screens locatable parallel to the inner screen, and a 
dielectric f Oter medium disposed between the inner 
screen and each of the outer screens. 

In use, the filter is connected to an electrical pow- 
er source with the outer screens held at ground po- 
tential and the inner screen held at a potential differ- 
ence relative to the ground screens in the range 5-10 
kV. The resultant electrostatic field polarises the filter 
media which attracts to the media any partides such 
as dust or smoke which are suspended in the air 
caused to flow through the filter. The efficiency of the 
filter is Increased by this pdarisatbn. Once the filter 
media are fully contaminated with particles they can 
be replaced. 

An example of a known electrostatic air filter is 
disclosed in US patent 4,886.526 published on the 
12th December 1989 and is illustrated at Figure 1. 
The f Qter comprises a filter cartridge 2 containing a 
pair of fibre dielectric filtere4 between which Is sand- 
wiched an inner screen 6. The f 3ter pads 4 and screen 
6 are contained within a cardboard container 8 having 
holes In the top and bottom surfeces to allow air to en- 
ter and flow through the filter. The container 8 is 
placed in a wire mesh frame whose skJes form outer 
ground screens (not shown). The inner screen 6 is 
connectable to a high tensk>n voltage source via an 
external electrical connector 10. 

In use the ground screens are parallel to the inner 
screen and kept at ground potential whereby the filter 
pads 4 are polarised as described at>ove. 

It is an object of the invention to provide an im- 
proved f Qter. 

According to the present invention an air fOterfor 
filtering air including an electrically conductive inner 
screen, a pair of electrically conductive outer screens 
locatable parallel to the inner screen and a dielectric 
filter ntedium disposed between the inner screen and 
each outer screens is characterised In that the Inner 
screen supported by a frame so as to channel all 
air passing through the filter through the inner 
screen. 

Because the frame is configured so as to channel 
the air passing through the filter through the inner 
screen, the air will tend to flow in the regbn where 
there is an electrostatic field of the desired level with 
a very much reduced possibility of the air leaking 
around the sMe of the screen through f 3ter material 
which is operating at less than optimum efficiency. 

Preferably, thef Oter of the present invention is ar- 
ranged so that the regions of the inner screen and 
outer screens adjacent the fibre media are substan- 
tially co-extensive. This structure provkles that the 
electric field between the inner screen and outer 
screens is substantially constant over the whole of 
the dielectric medium. This allows the electrical po- 



tential applied to the screens to be set at the most ef- 
ficient level, which level will provkle optimum efficien- 
cy, throughout the filter. This is in contrast to prior art 
electrostatic fltere where fiekJ distortion at the ends 
5 of the filter reduces the eff teiency of the f Oter in those 
regions. 

The frame may be provided with recesses into 
which the edges of the filter media are removably in- 
sertable to retain the filter media in positton adjacent 

10 the inner screen. With such an arrangement renK>v- 
able filter media may be used with the filter yet be re- 
tained in positkHi during use. This altows the filter me- 
dia to be replaced independentiy of the inner screen 
as they become contaminated as well as allowing ao- 

15 cess to the inner screen for cleaning thereby obviat- 
ing the need to discard the Inner screen once it be- 
comes contaminated. A convenient arrangement for 
use with removable fOter media is one in which the 
outer screens are each hinged to the frame so as to 

20 be nrwvabie between a f iret, closed position, parallel 
to the inner screen and a second, open position, to al- 
fow removal of one of the filter media. This allows 
each filter medium to be removed without scraping 
and possibly snagging the ground screens. 

25 In preferred arrangements the filter inchides 
latches for releasably retaining the outer screens in 
the dosed position and a releasable retaining means 
for holding the outer screens in the open position for 
renK>val of the filter media 

30 The outer screens may be connected by an elec- 
tric^ conductor external to the frame to help ensure 
that they are at a convnon ground potential. This can 
be achieved, for example, by a metal t>and seated on 
the hinges of the ground screens in the embodiment 

35 where the ground screens are hinged for access to 
the filter media. 

It will be appreciated that the present inventfon is 
also applicable to arrangements in which the inner 
screen, outer screens, and filter media are all formed 

40 into a single, disposable unit if it is not desired to re- 
place the filters or dean the inner screen but rather 
to provide a readily replaceable cartridge-type unitfor 
hsertion into an air filter installation. 

The filter media may indude electrically conduc- 

45 tive surfiaces at least over the regfons of the filter me- 
dia in contect with the outer screen when in the 
dosed position. 

The frame may be of an extruded plastics mate- 
rial and can be provided with means for connecting 

50 the inner and outer screens to the electrical supply. 

An embodiment of the present invention will now 
be described, by way of example only, and with ref- 
. erence to the accompanying drawings, of which: 

Figure 1 is a sectional view of a prior art air filter, 

55 Figure 2 is a secttonal view of an air filter in ac- 
cordance with the present invention; and 
Figures 3 and 4 are a skle view and a plan view, 
respectively, of the air filter of Figure 2 showing 
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means for holding the hinged outer screens in the 
open position. 

Hie prior art filter of Rgure 1 has already been 
described. 

Referring now to Figures 2, 3 and 4 of the draw- 
ings, there Is shown a filter in accordance with this in- 
vention comprising a plastics frame 20. The sides of 
thefirameare E-shaped in section. An inner 8creen22 
of wire mesh is supported by central arms 24 of the 
plastics frame 20. A pair of outer screens 26, 28, also 
of wire mesh, are hinged to the opposite faces of the 
frame 20 by way of hinges 30. Latches 27 secure the 
outer screens 26 and 28 in the closed position. RIter 
media in the form of f ibrsglass filter pads 32, 34 fit be- 
tween the respective outer wire mesh screens 26, 28 
and the inner screen 22. The sides of the filter pads 
26, 28 are coated with an electrically conductive coat- 
ing 36. 

An electrical terminal 38 is connected to the inner 
wire mesh screen 22. The outer mesh screens 26, 28 
are connected to earth via a fflter installation (not 
shown) into which the f Hter is insertable and to each 
other by a metal band 40. In use, an HT potential dif- 
ference is applied between the inner screen 22 and 
outer wire mesh screens 26 and 28. 

TTie filter operates in the same way as the prior 
art filter. However, because the thickness of the filter 
pads 21 , 24 is uniform across the width of the screens 
producing the electric field, the operating potential of 
the filter can be optimised over the whole of the filter 
media 32, 34. 

The production costs of the filter can be reduced 
because the inner wire mesh screen 22 does not have 
to be fabricated as part of a filter media-inner screen 
unit 

The cost of replacing the filter when it has be- 
come contaminated is reduced because only the two 
filter pads 32, 34 need to be replaced. The frame as- 
sembly can t>e removed from an installation so that 
the inner screen 22 can be washed. 

Referring specifically to Figure 3, there is shown . 
a loddng arrangement 40 formed of lil(e arms 42 and 
44 pivotally joined to respective outer screens 26 and 
28 at pivots 46 and 48 and to each other at the ends 
distant from the outer screens 28 and 28 at pivot 50 
having a pivot pin 52 extisnding from the pivot 50 to- 
wards the frame 20. 

The locked arms hold the outer screens 26 and 
28 apart in the open position to allow removal of the 
filter media 32 and 34 with reduced chance of snag- 
ging the outer screens 26 and 28 by positioning the 
pivot pin 52 between a pair of ledges 54 protruding 
from the frame 20. It will be appreciated other means 
can be readiy deveed to hold the hinged outer 
screens 26, 28 in their open position. 

The inner screen may be a sheet of polyester inv 
pregnated with cart>on which can provide an electri- 
cally conductive screen whflst provkling additional f H- 



tering particularly effective at reducing odours in the 
airflow. Such sheets are readily avaflablefirom a nunv 
ber of manufacturers, and simple trial and error will 
determine which grade provides an acceptable por- 
5 osity to the air fflter in a given air filter design. 



Claims 

10 1. Af liter forffltering air including an eiecbically corv 
ductive inner screen (20), a pair of electrically 
conductive outer screens (23, 28) locataUe par- 
allel to the Inner screen (20) and a dielectric filter 
medium (21, 29) disposed between the inner 

15 screen (20) and each outer screens ^3, 28) char- 
acterised in that 

the inner screen is supported by a frame 
(24) so as to channel all air passing through the 
filter through the Inner screen. 

20 

2. A fflter as claimed in claim 1 in which the regions 
of the inner screen (22) and outer screens (26, 
28) adjacent the fibre media (32, 34) are substan- 
tially co-extensfve. 

25 

3. A filter as claimed in either one of claims 1 and 2 
in which the finame (20) has recesses into which 
the edges of fflter media (32, 34) are removably 
insertable to retain the filter media (32, 34) in 

30 position adjacent the inner screen (20). 

4. A fflter as claimed in daim 3 in which the outer 
screens (26, 28) are each hinged to the frame 
(20) so as to be moveable between a first, closed 

35 position paraflel to the inner screen (20) and a 
second, open position to allow removal of one of 
the fflter media. 

5. A fflter as dainrted in daim 4 and including latch 
40 means (27) for releasably retaining the outer 

screens (26, 28) in the dosed position. 

6. A filter as daimed in either one of claims 4 and 5 
and induding means for releasably retaining the 

45 outer screens In the open position. 

7. Af nter as dainned in any preceding daim in which 
the outer screens (26, 28)are electrically con- 
nected together by an electrical conductor (40) 

50 external to the frame (20). 

8. A filter as daimed in any preceding daim in which 
this filter media (32, 34)include electrically con- 
ductive surfaces (36) at least over regions of the 

55 filter media (32, 34) In contact with the outer 
screens (26, 28)when In the dosed position. 

9. An air filter as daimed in any preceding daim in 
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which the inner screen comprises a sheet of poly- 
ester impregnated with carbon. 

10. An air filter instdlation including a flter as 
claimed in any preceding daim and in which the 6 
filter is removable from the installation. 
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